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DISHWASHER CONTROL FOR DEALING WITH LARGE AMOUNTS OF FOOD 
RESIDUES BY VARIABLE WASH PROGRAMS 

The invention relates to a method for operating a dishwasher comprising at least one washing 
5 container, wherein a washing fluid is conveyed by means of a circulating pump to at least one 
spray device for acting upon items to be cleaned, which are located in the washing container, 
and comprising a wash program at least composed of the partial program steps pre-wash, 
clean, intermediate rinse, clear rinse and dry. The invention is further directed towards a 
dishwasher wherein a method with a variable wash program is provided for application. 

10 

Dishwashers usually have at least one washing container and spray devices located therein, 
wherein the spray devices are loaded with liquid conveyed by a circulating pump in order to 
act upon items to be washed in the washing container with washing fluid. In the known 
dishwashers, wash programs composed of the partial program steps pre-wash, clean, 
15 intermediate rinse, clear rinse and dry can usually be selected by means of a program 
controller. Since the washing fluid accumulates washing residues during the wash phases, 
filter systems are provided in the water circuit of the dishwasher through which washing water 
circulated by the circulating pump is passed continuously. 

20 The known dishwashers have the disadvantage that the water jet acting on the items to be 
washed through the spray devices is relatively strong and thus food residues are released 
relatively rapidly during the pre-wash phase. There is thus a risk that the washing residues 
cannot be removed in good time or to the required extent and the filter systems provided in 
the dishwasher become clogged with washing residues, which impedes the water circulation 

25 in the dishwasher. This results in back-contamination of the items to be washed as a result of 
size reduction and fine distribution of the washing residues deposited at the filter systems and 
thus reduces the cleaning effect of the dishwasher. 

It is thus the object of the present invention to provide a method whereby a dishwasher with a 
30 variable wash program can be operated such that the appearance of washing residues in the 
washing liquid is less concentrated or distributed over a longer time interval so that the filter 
systems in the dishwasher are not overloaded. 

[005] This object is achieved by the method according to the invention for operating a 
35 dishwasher with a variable wash program having the features according to claim 1 or by the 
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dishwasher according to the invention according to claim 12. Advantageous further 
developments of the invention are characterised in the dependent claims 2 to 11. 

[006] 

5 [007] The present invention proposes a method for operating a dishwasher comprising at least 
one washing container, wherein a washing fluid is conveyed by means of a circulating pump 
to at least one spray device for acting upon items to be cleaned, which are located in the 
washing container, and comprising a wash program at least composed of the partial program 
steps pre-wash, clean, intermediate rinse, clear rinse and dry, wherein the pressure at which 
10 the washing liquid is conveyed from the circulating pump to the at least one spray device can 
be varied in order to remove food residues in small quantities by a pre-determined hydraulic 
abrasion capacity, e.g. spray pressure and spray quantity and carry them away from the 
dishwasher, thus ensuring that the filter remains functional for the remainder of the wash 
program. 

15 

[008] The method according to the invention makes it possible to reduce the intensity of the 
water jet acting on the items to be washed by means of the spray devices, for example, during 
the pre-wash phase or at the beginning of the main cleaning phase where experience shows 
that the occurrence of washing residues released from the items to be washed is particularly 

20 high. In this way, the release of food residues can be distributed over a longer time interval 
especially during the pre-wash phase. This has the result that the peak occurrence of washing 
residues in the washing liquid is reduced or flattened so that the filter systems in the 
dishwasher are not overloaded and the cleaning effects are sufficient to preserve the 
functionality of the filter systems. This avoids back-contamination of the items to be washed 

25 as a result of size reduction and fine distribution of the washing residues deposited at the filter 
systems and preserves the cleaning effect of the dishwasher. It is thus unnecessary to adapt the 
filter systems in the dishwasher for items having a particularly high degree of contamination. 

[009] In a preferred embodiment of the present invention, the speed and therefore the capacity 
30 of the circulating pump for conveying washing liquid can be varied. For this purpose, the 
electrical circulating pump is supplied with a driving current of different power so that the 
circulating pump produces correspondingly different speeds. This has the consequence that 
the circulating pump conveys different quantities of washing liquid to the spray device and 
thus the intensity of the water jet acting on the items to be washed can be varied by the spray 
35 devices. 
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[010] With this preferred embodiment of the method according to the invention, the 
circulating pump can be operated at a lower speed at the beginning of the pre-wash phase for 
example so that the water jet acting on the items to be washed through the spray device is less 
intensive. As a result, the release of food residues from the items to be washed is distributed 
5 over a longer time, especially during the pre-wash phase since the peak occurrence of washing 
residues in the washing liquid is reduced or flattened so that the filter systems in the 
dishwasher are not overloaded. The generation of a lower-intensity water jet acting on the 
items to be washed can also be desirable during the clear rinsing process since the items to be 
washed should only be wetted with clear rinsing agent in this case. 

10 

[Oil] A similar effect can be achieved if the circulating pump is operated at least 
intermittently when the washing liquid used for a washing process, especially the pre-wash 
process or the clear rinse process, is admitted into the dishwasher. During the admission of 
washing liquid into the dishwasher, the washing liquid required for a washing process is not 

15 yet completely introduced into the dishwasher, which means that the liquid level of the 
washing liquid is still at a low level. This has the result that during admission of the washing 
liquid into the dishwasher, in addition to the washing liquid the circulating pump also draws 
in air in part and in particular conveys a smaller volume of washing liquid than that conveyed 
when the liquid level of the washing liquid in the dishwasher is at a higher or maximum level. 

20 The reduced conveying capacity of the circulating pump again has the consequence that the 
water jet acting on the items to be washed through the spray device is less intensive and the 
release of food residues from the items to be washed is distributed over a longer time, 
whereby peak occurrences of washing residues in the washing liquid are reduced or flattened. 

25 [012] Further, according to another preferred embodiment of the present invention, a method 
is provided whereby the quantity of washing liquid introduced into the dishwasher, especially 
the pre-wash process or the clear rinse process, is only a part of the total washing liquid which 
can be received by the dishwasher. By this means, the washing liquid required for a washing 
process is not completely introduced into the dishwasher, which means that the liquid level of 

30 the washing liquid is at a low level during the entire relevant washing process. This has the 
result that during the entire relevant washing process, in addition to the washing liquid the 
circulating pump also draws in air in part and in particular conveys a smaller volume of 
washing liquid than that conveyed when the liquid level of the washing liquid in the 
dishwasher is at a higher or maximum level. 

35 
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[013] In this way, the circulating pump can be operated at a lower conveying capacity, 
especially during the pre-wash process or the clear rinse process whereby the effects described 
above can be achieved. This operating mode wherein the circulating pump also draws in some 
air in addition to the washing liquid, can also result in pulsed behaviour of the water jet or 
5 water pressure produced by the circulating pump and the spray device, which also results in 
the desired effect that the water jet acting on the items to be washed is less intensive and the 
release of food residues from the items to be washed is distributed over a longer time, 
whereby peak occurrences of washing residues in the washing liquid are reduced or flattened. 

10 [014] In the method according to the invention, it can be provided that the quantity of washing 
liquid used for a washing process, especially the pre-wash process or the clear-rinse process is 
varied during the relevant washing process. As a result of the effect described above that 
when the liquid level in the dishwasher is low, the circulating pump also draws in some air in 
addition to the washing liquid and consequently conveys a smaller volume of washing liquid, 

15 the conveying capacity of the circulating pump and therefore the intensity of the water jet 
produced by the circulating pump via the spray devices can be varied in a simple manner by 
varying the washing liquid level in the dishwasher. 

[015] The washing liquid level in the dishwasher can be varied, for example, by supplying 
20 fresh water which increases the washing liquid level. A lye pump for pumping away washing 
liquid from the dishwasher is preferably operated at least intermittently during a washing 
process, especially during the pre-wash process to reduce the washing liquid level. 

[016] According to a further preferred embodiment of the method according to the invention, 
25 the lye pump and the circulating pump are operated alternately one after the other. This is 
preferably carried out in the end region of pumping away the washing solution from the 
washing container by the lye pump, a small quantity of washing solution still being present. 
The filters in the area of the sump can thereby be cleaned and food residue can thereby be 
removed from the washing container. 

30 

[017] It has been found that peak occurrences of washing residues in the washing liquid can 
be processed particularly efficiently by the dishwasher without impairing the cleaning effect if 
the quantity of washing liquid present in the dishwasher for a washing process, especially the 
pre-wash process or the clear rinse process, in a first part section of the relevant washing 
35 process is between about 30% and 60% of the total washing liquid which can be received by 
the dishwasher, in a second part section of the relevant washing process the quantity of 
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washing liquid present in the dishwasher is between about 50% and 100% of the total washing 
liquid which can be received by the dishwasher, and in a third part section of the relevant 
washing process the quantity of washing liquid present in the dishwasher is between about 
30% and 60% of the total washing liquid which can be received by the dishwasher. 

5 

[018] Advantageously, after each part program step using washing liquid, the washing liquid 
is substantially completely exchanged to enhance the cleaning effect. A particularly good 
washing result can be achieved if the washing liquid used for a washing process, especially 
the pre-wash process, is preferably completely exchanged at least once during the washing 
io process. 

[019] The invention is explained in detail hereinafter using a preferred exemplary 
embodiment with reference to the appended drawings. In the figures: 

15 [020] Figure 1 is a diagram showing the operation of the circulating pump and the occurrence 
of washing residues in the washing liquid in a washing program of a dishwasher according to 
the prior art; 

[021] Figure 2 is a diagram showing the operation of the circulating pump and the occurrence 
20 of washing residues in the washing liquid in a method for operating a dishwasher according to 
the present invention according to a preferred embodiment: 

[022] Figure 1 is a diagram showing the operation of the circulating pump and the occurrence 
of washing residues in the washing liquid in a washing program S of a dishwasher according 

25 to the prior art. In the diagram in Figure 1, the time t is plotted on the X axis and the intensity 
of the occurrence of washing residues in the washing liquid from 0% to 100% is plotted on 
the Y axis. The diagram further contains a curve Uj to show the operation or the capacity of 
the circulating pump in a dishwasher according to the prior art. The percentages plotted on the 
Y axis do not relate to the capacity of the circulating pump but merely to the intensity of the 

30 occurrence of washing residues in the washing liquid. 

[023] As can be seen from Figure 1, the method or washing program S for operating a 
dishwasher according to the prior art is composed of a plurality of part program steps: pre- 
wash 1, clean 2, intermediate rinse 3, clear rinse 4 and dry 5. The dishwasher comprises a 
35 circulating pump which conveys a washing liquid to a spray device for acting upon items to 
be washed which are located in the washing container. During the part program steps 1, 2, 3, 4 
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using washing liquid, the circulating pump according to the prior art is always operated at full 
or at least the same capacity Ui. 

[024] The known dishwashers have the disadvantage that the action of the water jet on the 
5 items to be washed by the spray device takes place at maximum intensity so that the release of 
food residues especially during the pre-wash phase is relatively intensive. This can be seen in 
Figure 1 from the very steeply descending curve R\ beginning at 100% which gives the 
intensity of the occurrence of washing residues in the washing liquid. As a result, in the pre- 
wash phase alone up to 80% of the total washing residues can accumulate and especially at 
10 the beginning of the pre-wash phase there is a risk that the washing residues cannot be 
removed in good time or to the required extent. The filter systems provided in the dishwasher 
become clogged with washing residues, which impedes the water circulation in the 
dishwasher. This can result in back-contamination of the items to be washed as a result of size 
reduction and fine distribution of the washing residues deposited at the filter systems and thus 
1 5 reduces the cleaning effect of the dishwasher, 

[025] Figure 2 is a diagram showing the operation of the circulating pump and the occurrence 
of washing residues in the washing liquid in a washing program E in a preferred embodiment 
of the method for operating a dishwasher according to the present invention. In the diagram in 

20 Figure 2, as in Figure 1, the time t is plotted on the X axis and the intensity of the occurrence 
of washing residues in the washing liquid from 0% to 100% is plotted on the Y axis. The 
diagram in Figure 2 further contains a curve U 2 to show the operation or the capacity of the 
circulating pump in a washing program E of a dishwasher according to a preferred 
embodiment of the present invention. The percentages plotted on the Y axis do not relate to 

25 the capacity of the circulating pump but merely to the intensity of the occurrence of washing 
residues in the washing liquid. 

[026] As can be seen from Figure 2, the method for operating a dishwasher according to a 
preferred embodiment of the invention begins with the part program steps pre-wash 1 and 

30 clean 2; other part program steps such as 

intermediate rinse 3, clear rinse 4 and dry 5, can follow. The dishwasher comprises a 
circulating pump which conveys a washing liquid to a spray device for acting upon items to 
be washed which are located in the washing container. During the pre-wash phase 1, the 
circulating pump is operated at variable capacity U. For this purpose the circulating pump is 

35 operated at less than maximum capacity especially at the beginning of the pre-wash phase 1 . 
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[027] In the washing program E according to the invention shown in Figure 2, the circulating 
pump is operated at about 50% capacity in a first part section of the pre-wash phase 1, it is 
operated at about 100% capacity in a second part section of the pre-wash phase 1 and is again 
operated at about 50% maximum capacity in a third part section of the pre-wash phase 1. This 
5 operating mode of the circulating pump has the consequence that the washing residues are 
gradually removed from the items to be washed and thus peak occurrences of washing 
residues in the washing liquid are reduced or flattened. 

[028] The method according to the invention for operating dishwashers thus has the advantage 
10 that the action of the water jet on the items to be washed by the spray device does not always 
take place at maximum intensity but at reduced and variable intensity. This can be deduced in 
Figure 2 from the more gently descending curve R 2 compared with Figure 1, giving the 
intensity of the occurrence of washing residues in the washing liquid. This has the advantage 
that the peak occurrence of washing residues in the washing liquid, especially during the pre- 
15 wash phase, are stretched over a longer time interval so that the filter systems in the 
dishwasher are not overloaded and the cleaning effects are sufficient to preserve the 
functionality of the filter systems. 





[029] 


Reference list 


20 


[030] 


1 Pre-wash part program step 




[031] 


2 Clean part program step 




[032] 


3 Intermediate rinse part program step 




[033] 


4 Clear rinse part program step 




[034] 


5 Dry part program step 


25 


[035] 


S Wash program according to prior art 




[036] 


E Wash program according to invention 




[037] 


Ui Operation or capacity of circulating pump in a method 




[038] 


according to the prior art 




[039] 


U 2 Operation or capacity of circulating pump in a method 


30 


[040] 


according to the present invention 




[041] 


Ri Curve to show the occurrence of washing residues in the washing liquid 




[042] 


according to the prior art 




[043] 


R2 Curve to show the occurrence of washing residues in the washing liquid 




[044] 


according to the present invention. 
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